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life  downstream. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
ASSESSMENT  SUMMARY 


Hamilton  City  Water  Plant  Dam 

Missouri 

Caldwell  County 

Tom  Creek 

July  1,  1980 


Hamilton  City  Water  Plant  Dam  was  inspected  by  an  interdisciplinary 
team  of  engineers  from  Hoskins-Western-Sonderegger,  Inc.'f  The  purpose  of 
the  inspection  was  to  make  an  assessment  of  the  general  conditions  of  the 
dam  with  respect  to  safety,  based  upon  available  data  and  visual  inspection, 
in  order  to  determine  if  the  dam  poses  hazards  to  human  life  or  property,  \ 

The  guidelines  used  in  the  assessment  were  furnished  by  the  Depart¬ 
ment  of  the  Army,  Office  of  the  Chief  of  Engineers  and  developed  with  the 
help  of  several  Federal  and  State  agencies,  professional  engineering 
organizations,  and  private  engineers. 

Hamilton  City  Water  Plant  Dam  has  a  height  of  thirty-six  (36)  feet 
and  a  storage  capacity  at  the  minimum  top  elevation  of  the  dam  of  twelve 
hundred  (1200)  acre-feet.  In  accordance  with  the  guidelines,  an  inter¬ 
mediate  size  dam  has  a  height  greater  than  or  equal  to  forty  (40)  feet 
but  less  than  one  hundred  (100)  feet  and  a  storage  capacity  greater  than 
or  equal  to  one  thousand  (1,000)  acre-feet  but  less  than  fifty  thousand 
(50,000)  acre-feet.  The  size  classification  is  determined  by  either  the 
storage  capacity  or  height,  whichever  gives  the  larger  size  category. 

Hamilton  City  Water  Plant  Dam  is  classified  as  an  intermediate  size  dam. 

In  accordance  with  the  guidelines  and  based  on  visual  observation, 
the  dam  is  classified  as  having  a  high  potential  for  damage  and  loss  of 
life.  Failure  would  threaten  life  and  property.  The  estimated  damage 
zone  extends  approximately  seven  (7)  miles  downstream  of  the  dam.  Within 
the  damage  zone  are  the  City  of  Hamilton  water  treatment  plant  and  Highway 
36  Business  Route  (immediately  downstream).  Highway  36  (0.3  miles  downstream), 
two  dwellings  and  two  barns  (2.3  miles  downstream),  one  dwelling  and  two 
barns  (2.8  miles  downstream)  and  Highway  13  (3.3  miles  downstream). 

Our  inspection  and  evaluation  indicate  that  the  spillways  do  not 
meet  the  minimum  criteria  set  forth  in  the  recommended  guidelines  for  an 
intermediate  dam  having  a  high  hazard  potential.  The  Probabl e  Maximum 
Flood  is  the  appropriate  spillway  flood.  The  spillways  will  pass  the 
100-year  flood  (a  flood  having  a  1  percent  probability  of  being  exceeded 
in  any  year)  without  overtopping  the  dam.  The  spillways  will  pass  30  per¬ 
cent  of  the  Probable  Maximum  Flood  without  overtopping  the  dam.  The 
Probable  Maximum  Flood  (PMF)  is  defined  as  the  flood  that  may  be  expected 


Name  of  Dam 
State  Located 
County  Located 
Stream 

Date  of  Inspection 


from  the  most  severe  combination  of  critical  meteorologic  and  hydrologic 
conditions  that  are  reasonably  possible  in  the  region. 


Construction  plans  were  available  for  this  dam.  Based  on  the  infor¬ 
mation  available  from  the  plans  and  the  observations  made  during  the  field 
inspection,  the  following  deficiencies  were  found:  inadequate  spillway 
capacity,  lack  of  seepage  and  stability  analyses,  tree  growth  on  embankment 
and  in  outlet  channel  of  the  concrete  spillway,  erosion  of  areas  of  the 
upstream  slope,  displacement  of  the  downstream  sections  of  the  concrete 
stilling  basin,  and  open  joints  and  scaling  concrete  in  the  concrete  spill¬ 
way.  Remedial  measures  and  maintenance  procedures  are  recommended  as 
listed  below.  All  remedial  measures  should  be  performed  under  the  guidance 
of  a  professional  engineer  experienced  in  the  design  and  construction  of 
dams. 


a.  Alternatives 

HI  The  spillway  size  and/or  the  height  of  dam  should  be 

increased  to  pass  the  Probable  Maximum  Flood  without  over¬ 
topping  the  dam. 

b.  Operation  and  Maintenance  Procedures 

XT)  Seepage  and  stability  analyses  comparable  to  the  requirements 
of  the  recommended  guidelines  should  be  performed  by  a  pro¬ 
fessional  engineer  experienced  in  the  design  and  construction 
of  dams. 

(2)  Trees  should  be  removed  from  the  embankment  slopes  and  the 
outlet  channel  of  the  concrete  spillway.  This  should  be  done 
under  the  guidance  of  a  professional  engineer  experienced  in 
the  design  and  construction  of  dams. 

(3)  The  eroded  areas  of  the  upstream  slope  should  be  repaired  and 
additional  riprap  provided  in  order  to  prevent  further  erosion 
and  deterioration  of  the  slope.  This  should  be  done  under 
the  guidance  of  a  professional  engineer  experienced  in  the 
design  and  construction  of  dams. 

(4)  The  last  downstream  sections  of  the  concrete  stilling  basin 
should  be  monitored  periodically  to  determine  whether  the 
inward  displacement  at  the  top  of  the  walls  is  increasing. 
Remedial  measures  may  be  required. 

(5)  The  joints  on  the  concrete  spillway  structure  should  be 
checked  for  missing  joint  filler.  Open  joints  should  be 
resealed. 

(6)  The  areas  of  the  floor  section  and  the  walls  of  the  concrete 
spillway  structure  where  scaling  has  occurred  should  be 
repaired. 


(7)  The  present  practice  of  mowing  the  embankment  is  excellent 
and  should  be  continued. 

(8)  A  program  of  periodic  inspection  and  maintenance  should  be 
initiated.  Records  of  inspections  should  be  made  a  part  of 
the  project  file. 


Rey  S.  Dicker 
E- 3703 


M2. 


Gordon  Jamison 


Garold  Ulmer 
E-19246 


Harold  P.  Hoskins,  Chairman  of  the  Board 
Hoskins-Western-Sonderegger,  Inc. 

E-8696 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
HAMILTON  CITY  WATER  PLANT  DAM  -  MO  10261 
CALDWELL  COUNTY,  MISSOURI 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army  through  the  Corps  of 
Engineers  to  initiate  a  program  of  safety  inspection  of  dams 
throughout  the  United  States.  Pursuant  to  the  above,  the  St. 

Louis  District  Corps  of  Engineers  District  Engineer  directed 
that  a  safety  inspection  of  Hamilton  City  Water  Plant  Dam  be 
made . 

b.  Purpose  of  Inspection.  The  purpose  of  the  inspection  was  to 
make  an  assessment  of  the  general  condition  of  the  dam  with 
respect  to  safety,  based  upon  available  data  and  visual  inspec¬ 
tion,  in  order  to  determine  if  the  dam  poses  hazards  to  human 
life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the  dam  were 
furnished  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers,  in  "Recommended  Guidelines  for  Safety  Inspection  of 
Dams",  Appendix  D  to  "Report  of  the  Chief  of  Engineers  on  the 
National  Program  of  Inspection  of  Dams,"  dated  May,  1975,  and 
published  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers . 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances. 

(1)  The  dam  is  an  earth  fill  of  intermediate  size  located  in 
the  dissected  till  plains  area  within  the  Central  Lowlands 
Physiographic  Region  about  a  mile  west  of  Hamilton,  Missouri. 
The  dam  is  approximately  1300  feet  in  length  with  a  maximum 
height  of  about  36  feet.  The  maximum  water  storage  at  the 
minimum  top  elevation  of  the  dam  is  120C  acre-feet. 

The  dam  consists  of  two  legs  with  the  principal  embankment 
oriented  almost  east-west  and  the  secondary  wing  dike 
oriented  northeast-southwest.  The  principal  or  primary  spill¬ 
way  is  located  at  the  left  end  of  the  secondary  wing  dike. 
There  is  an  emergency  or  secondary  spillway  cut  through  the 
right  abutment  of  the  principal  (east-west)  embankment. 


(2)  The  principal  spillway  is  uncontrolled  and  consists  of 
a  vegetated  earth  approach  channel  excavated  in  the  left 
abutment  leading  to  a  St.  Anthony  Falls  type  reinforced 
concrete  chute. 

(3)  An  uncontrolled,  vegetated  earth  emergency  spillway  is  cut 
through  the  right  abutment.  A  4-foot  high  dike  used  for  a 
road  crossing  is  constructed  normal  to  the  spillway  along 
the  centerline  of  the  dam. 

(4)  Pertinent  physical  data  are  given  in  paragraph  1.3  below. 

b.  Location.  The  dam  is  located  in  the  north  central  portion  of 
Caldwel 1  County,  Missouri,  about  1  mile  west  of  the  City  of 
Hamilton  as  shown  on  Plate  A-2.  The  dam  is  shown  on  Plate  A-l 
in  the  SW1/4  of  Section  15,  T57N,  R28W. 

c.  Size  Classification.  Criteria  for  determining  the  size  classifi¬ 
cation  of  dams  and  impoundments  are  presented  in  the  guidelines 
referenced  in  paragraph  1.1c  above.  Hamilton  City  Water  Plant 
Dam  has  a  height  of  36  feet  and  a  storage  capacity  of  1,200 
acre-feet.  This  dam  is  classified  as  an  intermediate  size 
dam.  An  intermediate  size  dam  has  a  height  greater  than  or 
equal  to  40  feet  but  less  than  100  feet  and  a  storage  capacity 
greater  than  or  equal  to  1,000  acre-feet  but  less  than  50,000 
acre-feet.  The  size  classification  is  determined  by  either  the 
storage  or  height,  whichever  gives  the  larger  size  capacity. 

d.  Hazard  Classification.  Guidelines  for  determining  hazard  classi¬ 
fication  are  presented  in  the  same  guidelines  as  referenced  in 
paragraph  1.1c  above.  Based  on  referenced  guidelines  this  dam  is 
in  the  High  Hazard  Potential  Classification.  The  estimated  damage 
zone  extends  approximately  seven  miles  downstream  of  the  dam.  It  was 
determined  by  visual  observation  that  within  the  damage  zone  are 

the  City  of  Hamilton  water  treatment  plant  and  Highway  36  Business 
Route  (immediately  downstream),  Highway  36  (0.3  miles  downstream), 
two  dwellings  and  two  barns  (2.3  miles  downstream),  one  dwelling 
and  two  barns  (2.8  miles  downstream),  and  Highway  13  (3.3  miles 
downstream) . 

e.  Ownership.  The  dam  is  owned  by  the  City  of  Hamilton,  City  Hall, 
Hamilton,  Missouri  64644. 

f.  Purpose  of  Dam.  The  dam  was  constructed  primarily  as  a  source  of 
water  supply  for  the  City  of  Hamilton,  Missouri.  It  also  provides 
recreation  for  the  residents  of  the  surrounding  area. 

g.  Design  and  Construction  History.  Mr.  Kuhnert,  Water  Superintendent 
for  the  City  of  Hamilton,  stated  that  the  initial  dam  construction 
at  this  site  was  done  in  1920.  The  original  dam  was  constructed 
with  a  6-inch  concrete  core  wall.  In  1954  the  dam  as  it  presently 
exists  was  constructed  from  plans  prepared  by  Kenneth  H.  Larkin 
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and  Associates,  Consulting  Engineers,  Kansas  City,  Missouri. 

The  concrete  core  wall  was  left  in  place;  the  height  of  the  dam 
was  raised  12  feet  +;  the  left  wing  of  the  dam  was  constructed; 
the  dam  was  extended  approximately  365  feet  on  the  right  and  the 
two  spillways  were  constructed. 

h.  Normal  Operating  Procedure.  The  intake  tower  for  the  city  water 
supply  is  equipped  with  two  8-inch  cast  iron  intake  pipes  which 
are  controlled  by  hand-operated  rising  stem  gate  valves.  Water  is 
drawn  from  the  intake  tower  into  the  filtration  plant  through  one 
8-inch  cast  iron  pipe  as  required  to  meet  the  City's  demand  for 
water.  The  pool  level  behind  the  dam  is  controlled  by  rainfall, 
infiltration,  evaporation,  the  capacity  of  the  uncontrolled  spill¬ 
ways  and  the  demand  for  potable  water  by  the  City  of  Hamilton. 

1.3  PERTINENT  DATA 

a.  Drainage  Area.  1,141  acres  (1.783  square  miles). 

b.  Discharge  at  Damsite. 

(1)  Discharges  at  the  damsite  are  through  the  following: 

(a)  An  uncontrolled  principal  spillway  consisting  of  a 
vegetated  earth  approach  channel  excavated  in  the 
left  abutment  leading  to  a  St.  Anthony  Falls  type 
reinforced  concrete  chute  having  a  crest  width  of 
110  feet. 

(b)  An  uncontrolled  vegetated  earth  emergency  spillway, 

85  feet  in  width,  excavated  in  the  right  abutment. 

A  4-foot  high  dike  crosses  the  spillway  normal  to  the 
centerline  of  the  spillway. 

(c)  An  intake  tower  equipped  with  two  8-inch  cast  iron  in¬ 
take  pipes  which  are  manually  controlled  by  rising  stem 
gate  valves.  Water  is  drawn  from  the  intake  tower  through 
an  8-inch  cast  iron  pipe  into  the  Hamilton  water  treat¬ 
ment  plant  located  at  the  downstream  toe  of  the  dam. 

(2)  Estimated  Maximum  Flood  at  Damsite.  The  City  Water  Super¬ 
intendent,  Mr.  Kuhnert,  stated  that  18  to  24  inches  of  water 
flowed  through  the  control  section  of  the  principal  spillway 
in  1964  or  1965. 

(3)  The  principal  spillway  capacity  varies  from  o  c.f.s.  at 
elevation  110.0  feet  to  2050  c.f.s.  at  the  crest  of  the 
emergency  spillway  (elevation  113.5  feet)  to  2250  c.f.s. 
at  the  minimum  top  of  dam  (elevation  113.7  feet). 

(4)  The  emergency  spillway  capacity  varies  from  0  c.f.s.  at 
its  crest  elevation  113.5  feet  to  7  c.f.s.  at  elevation 
113.7  feet  (minimum  top  of  dam). 
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(5)  Total  spillway  capacity  at  the  minimum  top  of  dam  is 
2257  c.f.s.  * 

Elevations .  (Local  datum  to  conform  with  construction  plans) 

(1)  Observed  pool  -  108.7 

(2)  Normal  pool  -  110.0 

(3)  Spillway  crest(s) 

Principal  -  110.0 
Emergency  -  113.5 

(4)  Maximum  experienced  pool  -  112  t 

(5)  Top  of  dam  (minimum)  -  113.7 

(6)  Streambed  at  centerline  -  78  + 

(7)  Maximum  tailwater  -  unknown 


Reservoir  -  Length  (feet)  of  Pool. 

(1)  At  principal  spillway  crest  -  4,000  - 

(2)  At  emergency  spillway  crest  -  4,300  - 

(3)  At  top  of  dam  (minimum)  -  4,300  - 

Storage  (Acre-feet). 

(1)  Observed  pool  -  800  - 

(2)  Normal  pool  -  900  ± 

(3)  Spillway  crest(s) 

Principal  -  900  t 
Emergency  -  1200  t 

(4)  Maximum  experienced  pool  -  1050  t 

(5)  Top  of  dam  (minimum)  -  1200  - 

Reservoir  Surface  (Acres). 

(1 )  Observed  pool  -  67  * 

(2)  Normal  pool  -  73  i 

(3)  Spillway  crest(s) 

Principal  -  73  T 
Emergency  -  90  1 

(4)  Maximum  experienced  pool  -  82  - 

(5)  Top  of  dam  (minimum)  -  91  t 

Dam. 

(1)  Type  -  Homogeneous  rolled  earth  fill 

(2)  Length  -  1300  feet  t 

(3)  Height  -  36  feet  -  (maximum) 

(4)  Top  width  -  10  feet  t  (plans);  13  feet  (measured) 

(5)  Side  slopes  - 

(a)  Downstream  -  IV  on  3H  (Plans  and  measured).  IV  on 
2.25H  (Plans  and  measured  above  filter  building) 

(b)  Upstream  -  IV  on  2H  (Plans)  IV  on  2.75H  (measured 
on  exposed  face) 


(6)  Zoning  -  none 


(7)  Impervious  core  -  6"  concrete  core  wall  -  Sta.  6  +  65  to 
Sta.  12  +  50.4  in  old  dam  which  forms  an  upstream  berm 
for  the  existing  dam. 

(8)  Cutoff  -  unknown 

(9)  Grout  curtain  -  none 

(10)  Wave  protection  -  Riprap  (8-10  inch  maximum  size) 

(11)  Drains  -  Pervious  blanket  (Sta.  8  +  50  to  Sta.  11  +  50) 

with  6-inch  perforated  corrugated  metal  pipe  connecting 
to  manhole  at  water  treatment  plant.  The  location  of  the 
pervious  blanket  is  shown  on  Plate  C-2. 

Diversion  Channel  and  Regulating  Tunnel  -  none 

Spillway. 

(1)  Principal 

(a)  Type  -  An  uncontrolled  vegetated  earth  approach 

channel  excavated  in  the  left  abutment  leading 
to  a  St.  Anthony  Falls  type  reinforced  concrete 
chute  having  a  crest  width  of  110  feet  and  a 

total  length  from  crest  to  end  sill  of  180  feet. 

(b)  Crest  Elevation  -  110.0 
End  Sill  Elevation  -  79.0 

(c)  Upstream  Channel  -  Free  of  obstructions  and  well 
vegetated. 

(d)  Downstream  Channel  -  Well  vegetated,  few  trees, 
highway  bridge  about  450  feet  downstream  from 
spillway  chute. 

(2)  Emergency 

(a)  Type  -  Uncontrolled  vegetated  earth  spillway 

having  a  width  of  85  feet  and  side  slopes  of  IV  on  4H. 

(b)  Control  Section  -  A  4-foot  high  dike  crossing  the 
spillway  normal  to  the  spillway  centerline. 

(c)  Crest  Elevation  -  113.5 

(d)  Upstream  Channel  -  Well  vegetated,  open 

(e)  Downstream  Channel  -  Well  vegetated,  open 
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Regulating  Outlets  -  Water  is  supplied  to  the  city  water  intake 
tower  by  either  of  two  8-inch  cast  iron  pipe  intake  lines  that 
extend  from  the  intake  tower  into  the  reservoir.  These  lines 
are  manualled  controlled  by  operation  of  rising  stem  gate  valves 
mounted  within  the  intake  tower  on  the  ends  of  the  intake  pipes. 
Water  is  drawn  from  the  intake  tower  into  the  filtration  plant 
through  an  8- inch  cast  iron  pipe  which  is  gate  valve  controlled 
within  the  filtration  plant.  The  lower  intake  line  from  the 
reservoir  has  one  cut-off  collar.  The  8-inch  outlet  pipe  from 
the  intake  tower  to  the  filtration  plant  is  equipped  with  two 
cut-off  collars.  Details  are  shown  on  Plate  C-4. 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

No  design  data  were  available  for  the  original  dam  which  was  con¬ 
structed  in  the  1920's.  The  plans  prepared  in  1953  by  Kenneth  H. 
Larkin  and  Associates,  Consulting  Engineers,  Kansas  City,  Missouri 
for  the  enlargement  of  the  dam  show  the  original  dam  and  its  spill¬ 
way  as  they  were  prior  to  the  construction  in  1954.  The  plans  for 
the  1954  construction  are  included  in  Appendix  C. 

2.2  CONSTRUCTION 

The  surveys  and  measurements  made  during  the  inspection  indicate  that 
the  dam  and  its  spillways  were  constructed  in  1954  in  accordance 
with  the  plans  included  in  Appendix  C.  The  6-inch  concrete  core 
wall,  which  was  a  feature  of  the  original  dam,  was  left  in  place 
and  the  new  embankment  was  constructed  on  the  downstream  side  of 
the  core  wall.  The  spillway  of  the  original  dam  was  removed,  and 
the  dam  was  extended  by  construction  of  the  left  wing.  The  dam  was 
also  extended  approximately  365  feet  on  the  right  side.  An  earth 
spillway  was  constructed  through  the  right  abutment,  and  an  earth 
channel  leading  to  a  St.  Anthony  Falls  type  reinforced  concrete  spill¬ 
way  chute  was  constructed  through  the  left  abutment. 

2.3  OPERATION 

No  data  were  available  on  spillway  operation.  It  was  reported  by 
Mr.  Kuhnert  that  the  maximum  flow  through  the  spillway  was  about 
18  to  24  inches  deep  which  occurred  sometime  in  1964  or  1965.  There 
has  been  no  significant  flow  through  the  spillway  since  1974.  There 
was  no  evidence  that  would  indicate  that  the  dam  has  been  overtopped. 


2.4  EVALUATION 

a.  Availability.  The  data  included  in  Appendix  C  were  readily 
available  from  the  City  of  Hamilton. 

b.  Adequacy.  The  available  data,  field  surveys  and  visual 
observation  presented  herein  are  considered  adequate  to 
support  the  conclusions  of  this  report.  Seepage  and 
stability  analyses  comparable  to  the  requirements  of  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams" 
were  not  available,  which  is  considered  a  deficiency. 

These  seepage  and  stability  analyses  should  be  performed 
for  appropriate  loading  conditions  (including  earthquake 
loads)  and  made  a  matter  of  record. 

c.  Validity.  The  available  data  and  information  supplied  by 
Mr.  Kuhnert  are  considered  valid  and  acceptable. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General .  A  visual  inspection  of  the  Hamilton  City  Water 
Plant  Dam  was  made  on  July  1,  1980.  Engineers  from  Hoskins- 
Western-Sonderegger,  Inc.,  Lincoln,  Nebraska,  making  the 
inspection  were:  Rey  S.  Decker,  Geotechnical;  Gordon 
Jamison  and  Garold  Ulmer,  Hydrology  and  Hydraulics.  Mr. 

B.  Kuhnert,  Water  Superintendent,  accompanied  the  inspection 
team  for  part  of  the  time. 

b.  Dam. 

(1)  Geology  and  Soils  (abutment  and  embankment).  The 
Hamilton  City  Water  Plant  Dam  is  located  in  the 
dissected  till  plains  area  within  the  Central  Lowlands 
Physiographic  Region.  The  dam  is  in  a  region  where 
the  stratigraphic  sequence  consists  of  8  to  16  feet 
of  loess  overlying  Kansan-age  glacial  till,  of 
undeterminable  thickness  and  character,  which  in  turn 
overlies  bedrock  of  the  Kansas  City  Group,  Missourian 
Series,  Pennsylvanian  System.  Strata  of  this  group 
consists  of  interlayered  shales,  limestones,  sand¬ 
stones,  and  thin  beds  of  coal. 

The  upland  soil  deposits  in  the  dam  area  consist  of  the 
Adair-Lagonda-Shelby  soil  association.  These  soils  are 
formed  from  loess  which  overlies  glacial  till  and 
formed  on  a  rolling  to  gently  rolling  topography.  The 
Adair  soil  has  formed  in  the  uppermost  and  weathered 
portion  of  the  glacial  till.  The  Lagonda  soil  has 
formed  from  loess  occupying  positions  on  gently 
rolling  uplands  and  interstream  divides.  The  Shelby 
soil  occupies  the  steeper  slopes  and  has  developed  from 
relatively  unweathered  glacial  till. 

Materials  observed  in  the  abutments  consist  of  CL 
loess-till  colluvium.  No  till  nor  bedrock  was 
observed  at  the  site.  Materials  in  the  embankment 
consist  of  silty  clay  (CL)  soils  apparently  taken 
from  the  spillway  excavations  and  from  the  upstream 
abutment  areas. 

(2)  Upstream  Slope.  The  upstream  slope  is  fairly  well 
plated  with  limestone  riprap.  The  riprap  is  quite 
small  with  nominal  size  of  1  to  1.5  inches  and 
maximum  size  of  8  to  10  inches.  Some  deterioration 
of  the  riprap  was  noted.  Some  erosion  of  the  slope, 

2  to  3  feet  above  the  lake  level,  was  noted  along 
most  of  the  main  (E-W)  dam.  In  some  areas  a  near 


vertical  scarp  has  developed.  In  the  area  between  about 
station  9+00  to  11+00  (.stationing  according  to  plans), 
concrete  rubble  has  been  added  to  the  original  riprap. 

A  few  small  trees  are  growing  on  the  upstream  slope. 

No  slumps,  slides  or  abnormal  deformations  were  noted 
on  the  slope.  Photos  No.  14,  16,  19,  24  and  27  show 
the  upstream  slope. 

(3)  Crest.  The  crest  is  well  vegetated  with  adapted  grasses 
and  legumes.  No  cracks  were  observed  on  the  crest.  The 
survey  of  the  crest  of  the  dam  indicates  that  the  embank¬ 
ment  has  settled  more  than  anticipated  through  the  area 

of  the  old  channel.  A  note  on  Plate  C-3  of  the  construction 
plans  specifies  overfill  between  stations  3+00  and  16+00 
to  allow  for  settlement.  The  sag  in  the  crest  begins  at 
station  7+00  and  ends  at  station  13+00.  The  lowest  point 
in  the  crest  occurs  at  station  9+40+  opposite  the  intake 
tower  where  the  crest  elevation  is  T13.7.  This  elevation 
is  1.3  feet  below  the  anticipated  settled  top  elevation 
of  the  crest  and  is  only  two-tenths  (0.2* )  of  a  foot  higher 
than  the  crest  of  the  control  section  of  the  emergency 
spillway.  Plate  C-6  shows  the  profile  of  the  dam  as 
determined  during  the  inspection.  Photos  15,  17  and  23 
show  the  crest  of  the  dam. 

(4)  Downstream  Slope.  The  downstream  slope  is  well  vegetated 
with  adapted  grasses.  No  slumps,  slides,  cracks  or  abnormal 
deformations  were  observed  on  the  slope.  A  few  small  trees 
are  growing  on  the  slope.  No  evidence  of  seepage  was  obser¬ 
ved  on  the  slope  or  along  the  toe  of  the  slope.  Measure¬ 
ments  indicate  that  the  slope  was  constructed  according 

to  the  plans.  Photos  No.  15,  18,  and  22  show  the  down¬ 
stream  slope. 

c.  Appurtenant  Structures. 

(1)  The  principal  spillway  is  uncontrolled  and  consists  of  a 
reinforced  concrete  box,  chute  and  St.  Anthony  Falls  type 
stilling  basin  located  in  the  left  abutment.  Measurements 
indicate  that  it  was  constructed  according  to  the  plans 
shown  in  Appendix  C.  The  forebay  or  inlet  is  well  vege¬ 
tated  and  open.  Photos  3,  4,  5  and  7  show  the  forebay 
and  overall  spillway.  The  joint  between  the  first  and  sec¬ 
ond  sections  (upstream)  of  the  left  sidewall  is  open  about 
0.75  inches  from  the  top  down  about  3  feet  as  shown  in 
Photo  No.  6.  The  floor  of  the  next  to  the  last  (downstream) 
section  of  the  chute  (Sec.  D-6  on  plans)  is  badly  scaled 
across  most  of  the  bottom,  as  shown  in  Photos  9,  12  and  13. 
All  of  the  lower  set  of  wee p  holes  in  the  floor  section  were 
discharging  clear  water.  The  last  downstream  sections  of 
the  side  walls  of  the  stilling  basin  (Sec.  H-6  on  plans) 
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are  both  out  of  vertical  alignment.  The  top  of  the  left 
wall  is  displaced  inward  about  3  inches.  The  top  of  the 
right  wall  is  displaced  inward  about  1.5  inches.  The 
misalignments  of  the  sidewalls  are  shown  in  Photos  10  and 
11. 

(2)  The  emergency  spillway  is  uncontrolled  and  consists  of  a 
vegetated  earth  channel  cut  through  the  right  abutment 
with  a  roadway  crossing  that  serves  as  a  control  weir.  The 
spillway  is  well  vegetated  with  adapted  grasses.  Measure¬ 
ments  indicate  that  the  spillway  was  constructed  essen¬ 
tially  as  planned.  No  slides  or  slumps  were  observed,  and 
there  was  no  evidence  of  significant  erosion  in  the  spill¬ 
way.  There  was  no  evidence  that  this  spillway  has  operated. 
As  noted  previously,  if  this  emergency  spillway  operates, 
there  will  probably  be  flow  over  the  low  swag  in  the  crest 
of  the  dam.  Photos  25  and  26  show  the  emergency  spillway. 

(3)  The  drawdown  facility  for  this  dam  is  related  entirely  to 
providing  water  for  the  city  water  treatment  plant  through 
the  intake  tower.  Two  8-inch  cast  iron  pipe  intake  lines 
extend  from  the  intake  tower  into  the  reservoir.  These 
lines  are  shown  on  the  plans  at  elevations  of  105  and  95 
and  are  manually  controlled  by  operation  of  rising  stem 
gate  valves.  The  elevation  of  the  lower  line  is  estimated 
to  be  15  feet  +  above  the  low  point  in  the  reservoir.  Water 
is  drawn  from  the  intake  tower  into  the  filtration  plant 
through  an  8-inch  cast  iron  pipe  which  is  gate  valve  con¬ 
trolled  within  the  plant.  The  volume  of  flow  through  this 
line  is  dependent  upon  the  demand  for  potable  water  by 

the  city. 

d.  Reservoir  Area.  The  area  around  the  reservoir  is  well  vegetated 
with  grass.  No  slides  were  observed  and  there  was  no  evidence 
of  significant  erosion  around  the  water  line  of  the  reservoir. 
There  was  no  evidence  of  heavy  siltation.  Photo  No.  20  shows 

a  portion  of  the  reservoir. 

e.  Downstream  Channel .  The  channel  downstream  from  the  principal 
spillway  appears  to  be  stable.  Mr.  Kuhnert  reported  that  bed¬ 
rock  is  close  to  the  surface  in  the  outlet  channel.  A  number  of 
trees  are  growing  in  the  channel  between  the  highway  bridge  and 
the  structure.  Photos  No.  5  and  28  show  the  principal  spillway 
channel . 

The  channel  for  the  emergency  spillway  is  open  and  vegetated 
with  grass.  Discharge  from  the  emergency  spillway  would  pro¬ 
bably  encroach  upon  the  toe  of  the  dam  and  the  filtration  plant. 

3.2  EVALUATION 

The  dam  appears  to  be  in  reasonably  good  structural  condition  with 

no  serious  potential  of  failure.  There  were  no  indications  of 
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seepage  on  the  downstream  slope  or  along  the  toe  of  the  dam.  The 
crest  of  the  embankment  is  very  irregular  with  one  area  about  the 
same  elevation  as  the  emergency  spillway.  The  crest  elevation  should 
be  brought  up  to  planned  elevation.  Deterioration  of  the  riprap 
and  erosion  on  the  upstream  slope  could  ultimately  impair  the  inte¬ 
grity  of  the  dam.  Trees  on  the  embankment  should  be  removed  under 
the  guidance  of  a  professional  engineer  experienced  in  the  desiqn  and 
construction  of  dams.  The  open  joints  in  the  walls  and  the  scaling 
in  the  floor  or  the  principal  spillway  should  be  repaired  to  pre¬ 
vent  further  deterioration.  Removal  of  trees  in  the  principal  spill¬ 
way  channel  would  improve  the  discharge  characteristics  of  the  struc¬ 
ture.  The  dike  that  crosses  the  emergency  spillway  reduces  the 
capacity  of  the  spillway  and  consideration  should  be  given  to  its 
removal . 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

The  pool  level  is  controlled  by  rainfall,  infiltration,  evapora¬ 
tion,  the  capacity  of  the  uncontrolled  spillways,  and  the 
demand  for  city  water. 

4.2  MAINTENANCE  OF  DAM 

Maintenance  of  the  vegetated  sections  of  the  dam  appears  to  be 
good.  One  of  Mr.  Kuhnert's  men  reported  that  the  crest  and 
slopes  of  the  dam  are  mowed  several  times  each  year.  Some  effort 
has  been  made  to  supplement  the  riprap  on  the  upstream  slope,  but 
additional  repair  and  maintenance  is  needed.  No  apparent  main¬ 
tenance  work  has  been  done  on  the  concrete  spillway. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  operating  facilities  connected  with  the  withdrawal  of  water 
from  the  reservoir  and  treating  it  for  use  by  the  city  appeared 
to  be  well  maintained. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 
There  is  no  warning  system  in  effect  for  this  dam. 

4.5  EVALUATION 

Maintenance  and  repair  should  be  done  on  the  concrete  spillway 
in  order  to  prevent  further  deterioration.  The  same  applies  to 
the  upstream  slope  of  the  dam. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data.  Plans  for  the  1954  reconstruction  of  the  dam  were 
furnished  by  the  Hamilton  City  Water  Department. 

b.  Experience  Data.  The  drainage  area,  reservoir  surface  area, 
and  elevation-storage  data  were  developed  from  the  USGS  Polo 
and  Winston,  Missouri,  15  minute  topographic  quadrangle  maps. 

The  hydraulic  computations  for  the  spillway  and  dam  over¬ 
topping  discharge  ratings  were  based  on  data  collected  in  the 
field  at  the  time  of  the  field  inspection.  Hydraulic/Hydro¬ 
logic  computations  are  attached  as  Appendix  D  of  this  report. 

c.  Visual  Observations. 

(!)•  The  concrete  principal  spillway  is  only  in  fair  condition. 

As  the  photographs  indicate,  much  of  the  joint  filler  in 
the  side  walls  has  slipped  or  fallen  out  entirely,  some  of 
the  side  wall  sections  are  considerably  out  of  line,  and 
there  are  several  areas  on  the  floor  that  show  spalling  and 
scaling. 

(2)  The  earthen  spillway  channel  through  the  right  abutment 

is  open  and  well  vegetated  on  both  upstream  and  downstream 
sides  of  the  roadway  dike  that  now  serves  as  the  control 
section  of  the  spillway.  The  construction  plans  (Plate  C-2) 
show  that  the  spillway  channel  was  to  be  excavated  to  an 
elevation  of  110.2.  The  dike  was  then  to  be  constructed 
across  the  excavated  channel  with  a  finished  top  elevation 
of  113.5  (confirmed  during  inspection).  The  dike  was  evi¬ 
dently  constructed  in  order  to  provide  a  vehicular  cross¬ 
ing  of  the  spillway  and  with  the  knowledge  that  if  over¬ 
topped  the  dike  would  erode  down  to  the  channel  elevation 
of  110.2  which  would  then  be  the  control  elevation  of  the 
spillway.  The  control  elevation  of  this  spillway  was  in¬ 
tended  to  be  two-tenths  of  a  foot  higher  than  the  control 
section  of  the  concrete  spillway  constructed  through  the 
right  abutment  (110.2  as  compared  to  110.0).  The  elevation 
difference  between  the  crest  of  the  emergency  spillway  and 
the  low  point  in  the  crest  of  the  dam  is  only  two-tenths  of 
a  foot  as  described  in  paragraph  3.1b. (3)  of  this  report. 
Overtopping  of  the  dam  immediately  above  the  filter  house 
would  occur  very  shortly  after  flow  commenced  through  the 
emergency  spillway. 

(3)  More  riprap  should  be  added  to  several  areas  on  the  up¬ 
stream  face  of  the  dam. 
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d.  Overtopping  Potential.  The  spillways  are  too  small  to  pass  the 
probable  maximum  flood  without  overtopping  the  dam.  The  spill¬ 
ways  will  pass  30  percent  of  the  probable  maximum  flood  as  well 
as  the  1  percent  probability  flood  without  overtopping.  Over¬ 
topping  is  dangerous  because  the  flow  of  water  over  the  crest  wil 
erode  the  face  of  the  dam  and,  if  continued  long  enough,  will 
breach  the  dam  with  sudden  release  of  all  of  the  impounded  water 
into  the  downstream  floodplain.  The  hydrologic  capability  of 
this  dam  would  be  greatly  enhanced  by  removal  of  the  dike  cross¬ 
ing  the  emergency  spillway  and  by  increasing  the  height  of  the 
low  areas  of  the  dam  to  the  planned  elevation  of  115.0. 


The  results  of  the  routing  through  the  dam  are  tabulated  in  re¬ 
gards  to  the  following  conditions: 


Frequency 

Inflow 

Discharge 

c.f.s. 

Outfl  ow 
Discharge 
c.f.s. 

Maximum 

Pool 

Elevation 

Maximum 
Depth 
Over  Dam 
Feet* 

Duration 

Over 

Top  Hours 

1/2  PMF 

5,660 

4,080 

114.7 

1.0 

2 

PMF 

11,300 

10,500 

115.9 

2.2 

5 

0.3  PMF 

3,750 

2,260 

113.7 

0.0 

- 

♦Minimum  Top  of  Dam  Elevation  -  113.7 

According  to  the  recommended  guidelines  from  the  Department  of 
the  Army,  Office  of  the  Chief  of  Engineers,  this  dam  is  classi¬ 
fied  as  having  a  high  hazard  potential  rating  and  an  intermediate 
size.  Therefore,  the  PMF  is  the  test  for  the  adequacy  of  the 
dam  and  its  spillways. 

The  estimated  damage  zone  is  described  in  Paragraph  1.2d  in  this 
report. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation.  There  was  no  visual  evidence  such  as  slumps, 
slides,  cracks  or  abnormal  deformations  to  indicate  structural 
instability  of  this  dam.  No  evidence  of  seepage  was  observed 
either  on  the  downstream  slope  or  along  the  toe  of  the  dam. 

Based  on  visual  inspection  and  measurements  the  dam  is  consi¬ 
dered  to  be  structurally  stable  against  shear  and  seepage  fail¬ 
ures.  The  area  of  the  dam  in  which  the  sag  in  the  crest  exists 
(station  7+00  to  13+00)  shows  no  evidence  of  abnormal  deforma¬ 
tion  in  the  downstream  slope.  A  cross  section  survey  made 
during  the  inspection  shows  a  slope  of  IV  on  2.3+H  as  compared 

to  IV  on  2.25H  as  shown  on  the  construction  plans  for  the  area 
upstream  from  the  filter  house  (Plates  C-7  and  C-2).  The  em¬ 
bankment  through  the  sag  area  has  evidently  settled  more  than 
originally  anticipated.  Reconstruction  of  the  crest  of  the 
dam  through  the  sag  area  to  a  uniform  elevation  of  115.0  (as 
planned)  would  minimize  the  danger  of  overtopping.  The  erosion 
of  the  upstream  slope  and  tree  growth  on  the  embankment,  if 
allowed  to  progress,  could  ultimately  impair  the  integrity  of 
the  dam.  The  effects  of  overtopping  on  the  erosional  stability 
of  the  dam  are  not  known.  Continued  deterioration  of  the  con¬ 
crete  floor  and  the  wall  joints  of  the  principal  spillway  should 
be  halted. 

b.  Design  and  Construction  Data.  Design  data  were  available  from 
the  City  of  Hamilton.  Measurements  indicate  that  the  structure 
was  constructed  according  to  the  Kenneth  H.  Larkin  and  Asso¬ 
ciates  plans,  which  are  included  in  Appendix  C.  Seepage  and 
slope  stability  analyses  comparable  to  the  "Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams"  were  not  available.  This 
is  considered  a  deficiency. 

c.  Operating  Records.  The  operating  facilities  of  this  dam  are 
used  as  needed  to  fulfill  the  demand  for  city  water. 

d.  Post  Construction  Changes.  The  inspection  team  is  not  aware 
of  any  post  construction  changes  for  this  dam  since  the  1954 
construction. 

3.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1. 

An  earthquake  of  the  magnitude  predicted  in  this  area  is  not 
expected  to  cause  structural  failure  of  this  dam  or  the  com- 
crete  spillway. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety .  This  dam  is  in  reasonably  good  structural  condition. 
Analyses  presented  in  Section  5  indicate  that  the  spillways  are 
not  adequate  to  pass  the  Probable  Maximum  Flood  without  over¬ 
topping  the  dam.  Overtopping  is  dangerous  because  the  flow  of 
water  over  the  crest  will  erode  the  face  of  the  dam  and,  if  con¬ 
tinued  long  enough,  will  breach  the  dam  with  sudden  release  of 
all  of  the  impounded  water  into  the  downstream  floodplain.  Over¬ 
topping  of  this  dam  will  occur  almost  directly  above  the  city 
water  treatment  plant. 

Based  on  visual  inspection  and  measurements  this  dam  is  consi¬ 
dered  to  be  structurally  stable  against  shear  and  seepage  fail¬ 
ures.  Erosion  on  the  upstream  slope  and  tree  growth  on  the  em¬ 
bankment  could  impair  the  integrity  of  the  structure  if  left 
uncontrolled.  Deterioration  of  portions  of  the  concrete  spill¬ 
way  could  ultimately  require  major  repairs  of  the  structure  if 
remedial  measures  are  not  performed.  Removal  of  trees  in  the 
principal  spillway  channel  would  improve  the  hydraulic  effi¬ 
ciency  of  the  structure.  The  hydrologic  capabilities  of  the  dam 
would  be  greatly  enhanced  by  removal  of  the  dike  in  the  emer¬ 
gency  spillway  and  by  increasing  the  height  of  the  low  sections 
of  the  dam  to  be  planned  elevation  of  115.0 

b.  Adequacy  of  Information.  The  conclusions  in  this  report  are 
based  upon  performance  history,  visual  observations,  and  data 
made  available  by  the  city.  Seepage  and  stability  analyses 
comparable  to  the  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams"  were  not  available,  which  is  considered  a  deficiency. 

c.  Urgency.  The  measures  recommended  in  paragraph  7.2b  should  be 
accomplished  in  the  near  future.  The  item  recommended  in  para¬ 
graph  7.2a  should  be  pursued  on  a  high  priority  basis. 

d.  Necessity  for  Further  Investigations.  The  additional  studies  and 
analyses  recommended  in  paragraph  7.2b  should  be  accomplished 

by  the  owner  in  the  near  future. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1 .  An 
earthquake  of  this  magnitude  is  not  expected  to  be  hazardous 
to  this  dam.  It  is  recommended,  however,  that  the  prescribed 
seismic  loading  for  Seismic  Zone  1  be  applied  in  any  stability 
analyses  performed  for  this  dam. 

7.2  REMEDIAL  MEASURES 

The  following  remedial  measures  and  maintenance  procedures  are  recom¬ 
mended.  All  remedial  measures  should  be  performed  under  the  guidance 

of  a  registered  professional  engineer  experienced  in  the  design  and 

construction  of  earth  dams. 

a.  Alternatives .  The  spillway  size  and/or  the  height  of  dam  should 
be  increased  to  pass  the  probable  maximum  flood  without  over¬ 
topping  the  dam. 


Operation  and  Maintenance  Procedures. 

(1)  Seepage  and  stability  analyses  comparable  to  the 
requirements  of  the  recommended  guidelines  should  be 
performed  by  a  professional  engineer  experienced  in 
the  design  and  construction  of  dams. 

(2)  Trees  should  be  removed  from  the  embankment  slopes  and 
the  outlet  channel  of  the  concrete  spillway.  This 
should  be  done  under  the  guidance  of  a  professional 
engineer  experienced  in  the  design  and  construction  of 
dams . 

(3)  The  eroded  areas  of  the  upstream  slope  should  be 
repaired  and  additional  riprap  provided  in  order  to  prevent 
further  erosion  and  deterioration  of  the  slope.  This 
should  be  done  under  the  guidance  of  a  professional 
engineer  experienced  in  the  design  and  construction  of 
dams. 

(4)  The  last  downstream  sections  of  the  concrete  stilling  basin 
should  be  monitored  periodically  to  determine  whether 

the  inward  displacement  at  the  top  of  the  walls  is 
increasing.  Remedial  measures  may  be  required. 

(5)  The  joints  in  the  concrete  spillway  structure  should  be 
checked  for  missing  joint  filler.  Open  joints  should 
be  resealed. 

(6)  The  areas  of  the  floor  section  and  the  walls  of  the 
concrete  spillway  structure  where  scaling  has  occurred 
should  be  repaired. 

(7)  The  present  practice  of  mowing  the  embankment  is  excellent 
and  should  be  continued. 

(8)  A  program  of  periodic  inspection  and  maintenance  should  be 
initiated.  Records  of  inspection  should  be  made  a  part 

of  the  project  file. 
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PLATE  B-l 


PLATE 


PLATE  B-4 


PLATE  8-5 


PHOTO  NO.  10  -  MISALIGN¬ 
MENT  OF  DOWNSTREAM  SECTION 
OF  SPILLWAY  ON  LEFT  SIDE. 


* 
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PHOTO  NO.  11  -  MISALIGN¬ 
MENT  OF  DOWNSTREAM  SECTION 
OF  SPILLWAY  ON  RIGHT  SIDE. 


PLATE  B-6 


PHOTO  NO.  12  -  CONCRETE  SCALING  UPSTREAM  OF  CHUTE  BLOCKS  ON  LEFT  SIDE  OF 
CENTERLINE. 


PHOTO  NO.  13  -  CONCRETE  SCALING  UPSTREAM  OF  CHUTE  BLOCKS  ON  RIGHT  SIDE  OF 
CENTERLINE. 


PLATE  B-7 


PHOTO  NO.  18  -  DOWNSTREAM  SLOPE  OF  MAIN  DAM  TAKEN  FROM  LEFT. 


PHOTO  NO.  19  -  UPSTREAM  SLOPE  OF  LEFT  END  OF  MAIN  DAM  SHOWING 
EROSION  AND  DETERIORATION  OF  RIPRAP. 


PHOTO  NO.  20  -  VIEW  UPSTREAM  WITH  INTAKE  TOWER  TO  WATER  TREATMENT  PLANT 
IN  FOREGROUND. 


PHOTO  NO.  21  -  VIEW  DOWNSTREAM  TAKEN  FROM  INTAKE  TOWER  LOCATION.  BRIDGE 
AT  EXTREME  LEFT  SPANS  OUTLET  CHANNEL. 


PLATE  B- 11 


PHOTO  NO.  22  -  DOWNSTREAM  SLOPE  TAKEN  FROM  RIGHT. 


PHOTO  NO.  23  -  CREST  OF  MAIN  DAM  TAKEN  FROM  RIGHT.  MAN  IN  BACK¬ 
GROUND  STANDING  IN  SAG  OVER  OR  NEAR  PIPE  FROM  INTAKE 
TOWER  TO  WATER  TREATMENT  PLANT. 


PHOTO  NO.  25  -  VIEW  UPSTREAM  IN  EMERGENCY  SPILLWAY.  DIKE  AND  ROAD  CROSSING 
SPILLWAY  SHOWS  IN  CENTER  OF  PICTURE. 


PLATE  B-13 


PHOTO  NO.  26  -  VIEW  DOWNSTREAM  IN  EMERGENCY  SPILLWAY. 


PHOTO  NO.  28  -  VIEW  OF  PRINCIPAL  SPILLWAY  CHUTE  AND  DOWNSTREAM  CHANNEL 
TAKEN  FROM  HIGHWAY  BRIDGE. 


PHOTO  NO.  29  -  HOUSE  IN  FLOODPLAIN,  2  MILES  DOWNSTREAM  OF  DAM. 
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PROFILE.  ALONG  CENTERLINE  OF  PAM 


APPENDIX  D 

HYDRAULIC  AND  HYDROLOGIC  DATA 


HYDROLOGIC  COMPUTATIONS 


1.  The  SCS  dimensionless  unit  hydrograph  and  the  systemized  computer  pro¬ 
gram  HEC-1  (Dam  Safety  Version),  July  1978,  prepared  by  the  Hydrologic 
Engineering  Center,  U.S.  Corps  of  Engineers,  Davis,  California,  were 
used  to  develop  the  inflow  hydrographs  (See  this  Section). 

a.  Forty-eight  hour,  one  percent  probabilistic  rainfall  for  the  dam  lo¬ 
cation  was  taken  from  the  data  for  the  rainfall  station  at  Chill i cothe , 
MO.  as  supplied  by  the  St.  Louis  District,  Corps  of  Engineers  per 
their  letter  dated  4  March  1980.  The  forty-eight  hour  probable  maxi¬ 
mum  precipitation  was  taken  from  the  curves  of  Hydrometeorological 
Report  No.  33  and  current  Corps  of  Engineers  and  St.  Louis  policy 

and  guidance  for  hydraulics  and  hydrology. 

b.  Drainage  area  =  1.78  square  miles  (1,141  acres). 

c.  Time  of  concentration  of  runoff  =  56  minutes  (computed  from  the 
"Kirpich"  formula).  This  compares  to  58  minutes  as  computed  from 
California  Culverts  Practice,  California  Highways  and  Public  Works. 

d.  The  antecedent  storm  conditions  for  the  probable  maximum  precipitation 
were  heavy  rainfall  and  low  temperatures  which  occurred  on  the  previous 
5  days  (SCS  AMC  III).  The  antecedent  storm  conditions  for  the  one 
percent  probabil istic  precipitation  were  an  average  of  the  conditions 
which  have  preceded  the  occurrence  of  the  maximum  annual  flood  on 
numerous  watersheds  (SCS  AMC  II).  The  initial  pool  elevation  was 
assumed  at  the  invert  of  the  principal  spillway. 

e.  The  total  forty-eight  hour  storm  duration  losses  for  the  one  percent 
probabilistic  storm  were  2.28  inches.  The  total  losses  for  the  PMF 
storm  were  1.02  inches.  These  data  are  based  on  SCS  runoff  curve 
No.  81  and  No.  92  for  antecedent  moisture  conditions  SCS  AMC  II  and 
AMC  III  respectively.  The  watershed  is  composed  of  primarily  SCS  soil 
groups  C  and  D  (Lagonda-Lamoni -Adair  Soil  Association).  The  watershed 
is  approximately  60%  under  cultivation  in  row  crops,  small  grain,  and 
legumes  on  partially  contoured  or  terraced  land.  The  remainder  is 
pasture  and  woodland. 

f.  Average  soil  loss  rates  =  0.02  inch  per  hour  approximately  (For  PMF 
storm,  AMC  III) . 

2.  The  combined  discharge  rating  consisted  of  three  components:  the  flow 
through  the  principal  spillway,  the  flow  through  the  emergency  spill¬ 
way  and  the  flow  going  over  the  top  of  the  dam. 

a.  The  principal  spillway  (concrete  chute)  rating  was  developed  using 
the  Corps  of  Engineers  Water  Surface  Profile  HEC-2  computer  program 
assuming  critical  depth  at  the  chute  weir-crest. 

b.  The  emergency  spillway  (earthen  channel  with  dike)  rating  was  developed 
using  road-overflow  methods  and  coefficients  founds  in  USGS  TWRI, 

Bk  3,  Ch.  A5  "Measurement  of  Peak  Discharge  at  Dams  by  Indirect  Methods". 


PLATE  D-l 


c.  The  flows  over  the  dam  were  determined  by  using  the  dam  overtopping 
analyses  (irregular  top  of  dam)  within  the  HEC-1  (Dam  Safety  Version) 
program. 

Floods  were  routed  through  the  reservoir  using  the  HEC-1  (Dam  Safety 
Version)  program  to  determine  the  capabilities  of  the  spillway  and 
dam  embankment  crest.  The  input,  output  and  plotted  hydrographs  are 
attached  in  this  Section. 
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